A  CRC  title,  part  of  the  Taylor  &  Francis  imprint,  a  member  of  the 
Taylor  Et  Francis  Croup,  the  academic  division  of  T&F  Informa  pfc. 


A  A  Comparison  of  the 
Energy  Flux  Computation 
of  Shoaling  Waves 
Using  Hilbert  and 


OOOOOOOOOOOnCT\CT\C\0\C\ 


CO 

CD 

15 

15  .5" 
£  c 

U  JC 
CD  u 
CL  CD 
CD  H 

*»— '  co 

.2  -35 

CD  >- 

>5  c 

>  < 


ra 

O  3 


fa  fa 
1  * 
n:  ^ 


3  £ 
£ 


:  fi  e?  a 

:  o  a>  a) 
:  a)  c  c 

•  rO-W  S 

j  ”  *9  s 
:  tS  S  *2 

:  a>  ca  co 

:  :3  <u 

;  3;  >  ^ 
3  1  ^  *0 

O 

■5  a  me 

3  3  n 

•9  S  --3 

o  KJ  r—l 

H  <D  O  • 
m  r  W  rf 


o  -a  ^ 
OS  W  £• 

_ _  E 


N  m 
't  "t 


Acknowledgments 
References . 


The  Hilbert-Huang  Transform  in  Engineering  dk.  A  comparison  01  me  energy  nux  compuiduun  01  anoaung  waves 


4-1 

"O 

CP 

C 

13 

O 

o 

.2 

c 

s 

4— » 

C/5 

4) 

#bp 

"on 

O 

U 

> 

o 

tn 

C 

c3 

Oa 

u 

o 

o 

Cfl 

Cu 

3 

3 

-a  -a  « 

<u  B 

s  h  § 

«  a  % 

Dh  1-tH  ^ 

,  B  *  t>o 
O  o  .S 

5  r2 


1  j  § 

•a  U  .5 
1  i  m  S 
’  -9  -S  g* . 

x  >.  ! 

on  qj  O 

3^  “ 

X)  T3 

2  g  u  . 

'  D-fC  C 

d  F  W) 

a>  on 

<D  O 

T3  ' 


2  S 
o  § 

L_  w 


x  5 
D 


>-  CP  . 

H  O 

Vj  3S  . 

a:  *3  . 

UJ  &o 

Z  * 

UJ  oo 


53 

UJ  qj 


I  •*— *  w 

:  .S  x 

a>  3 

[«" 

*.s  s? 


^  J* 


i  D.  S2  e1 
o  g  a 

I  < 

i  g  t2  ® 

rl  §  &* 

I  M  O  •“ 

i  r>  •— *  *0 

“  3  «J 
!  =5  g  S 
!  s  6  g* 

1  «  e  s 

!  o  2  o 

I  §,  >  & 

»  o)  2 

>  — *  o 

!  cP  1)  .Jn 

1  Ci3  M 

t  4-<  *-« 

.  g  °  o 
;  S  g  -s 
i  8  o  cm 
I  "O  *55  ® 

>  O  3  Q 

•  B  s  s 

'  o  ‘S  E 

I  rr  O  ^ 

:  E  o  a 

!  1  £  M 

I  s,  ^  t) 

—  C-C 

|  O  *-  w 

!  >  a  -a 

i  3  E  c 

1  J2  >.  o 

I  O  X 

|  U  (fl 

1  «  U  3 

h.S  S.-I* 

!  to  o  jjj 

:  3  in  o 

•22  “ 

'  S  "S  c 

<U  c  u 

‘EE 

|  ;»  O  o 

$  CJ)  u 

.  O  e  3 

.  — '  .3  c/j 

!  M  tj  (4 

!  ill 


S  Cu  u  ' 
|  'r'  E 
8  g  >> 

Egl 

E  a.  2 
o  “£ 
•Sue 
‘S  y  ° 

s  s’S’ 
^  £  8  ■ 
4h  B  XI 

O  «  J3  : 

c’gf 

•2  i  -8  •• 

3  y-v  u. 

o  3  ' 

8  5  i 

a  ~  a 

s|5.. 

a-  P  <u 
«  is  u 

O  C 
<D  O  B 
JB  G-  C 
w  on  r<D 
,  .  4»« 

«  t  <u 

O  QJ  Ur 

cp  -D  fe  t 

fa  rs  r? 

3  *** 

S3  2  B  ■ 

•-  -5  .2  . 

— .  -  01)  1 

Tt  2  B. . 

O  O  tn 
3  E  S 
00  ^  o 

£  |  S3  ' 

•  5  o 

c7  5  c  • 
=-J>| 
I  .s  ' 

U  «  o'  • 


all 

1  >>.E 
#  ff. 
5  jj  § 


|  S3  Si 

C  3  O 

O  XI  •= 


2=25  5 


i"o  5 

S3  g  J 

23  2  ss 

«  u  >. 

£  ft.S 

3  “  5 

a  S3  j) 


fa-'  /-s  *-> 

°  £  3 
.  •>.  .  on 

O  -t  B 

C  <n 
(L>  u  « 
3  3 

*  c r  do  ^ 

(L)  « 

,U  tL, 

**-  w  vj 

^  b  .a 

3  3  C 

<u  5  o 
a  3  e 
o  E 

I  II 


o 

Da 

w  04 

•a  •* 
c 

^  cp 

on 

o  g 

S  .go  ’ 

3  on  ■ 

cr  . 

a  5a 
3  , 


« 

-5  a  <d  c 

3  <-i  rn 


.  J2  b 

p  oj  *n  .£ 


1/5  3  4>  fli 

o)  cp  j:  S 

£  U  «  i 


The  Hilbert-Huang  Transform  in  tngineering 


K 

CO 


a 

I 

b£) 

C 

"ra 

O 

sz 

in 

4- 

o 

c 

o 


3 

CL 

E 

o 

x 

u 


So 

L. 

<u 


a; 

x: 


c 

o 

*c 

<o 

CL 

E 

£ 

< 


1  £, 

i  x 


£  £ 
£  .8 


*-<  3 

*  £ 
2  I 

f  s 

E  .2 

.£  u 
P  3 

I12 

JS 


cs 


u 

B 

—  ^ 

'g  S 

£)fS 

.E  ~ 

«  & 
o  . 

J=  c 

t/i  3 

«  5 

£  tj 
I  si 

E  " 

I  * 

CL  U 

£  S 
o  e 
u  E 

x  2 

3  C3 

c  -a 
>»  2 
fiPg  . 

P  g 


,5  g 


0) 

c 

LU 

✓ — ' 

a 


o  E 

°  s 


o 

3  * 

c 

£5 

R  2 

U  3 


o> 

II 

b.1  * 
ro  ro 


•=  Sn  01 

S>  gfs 

|  M  S 
£ 


CL 

IA 

X) 

s*  § 

K  * 

-  O 

cd 

*o 

<N 

TJ-* 

o 

> 

a 

fi 

3* 

C/5 

o 

3 

O  c 

0) 

H 

u 

00 

E 

£>  c3 

CL  .fi 
c/a  w 

O 

CO 


IlMs-Sf- 


CT"  jj  TS  <U 

£-o»g£ 

L-  C  w  .5 

IhS 


Cd  G 


s  s 


CL  _ 
ca  JD 


o  ^  X2 
<D  -  W) 

m  s  x 


Ji  cd 

6  .H 


w)  5jj 

S  E  ..  C/D  VW  ^  .,L 

2  s  £  <  C  1  § 

.*4  O  *-*  •  c5  Q 


c 

o 


•a 

a> 

CA 

E 

s 

E 

5 

£ 

U 

V 

<D 

CL 

w 

o 

G 

O 

cd 

cd 

4-4 

8 

CL 

4-» 

g 

X 

T3 

u 

JD 

a> 

s 

c/a 

CD 

CL 

u 

13 

s 

JP 

> 

CA 

<D 

> 

C/5 

i 

a 

•c 

<D 

T3 

-*-» 

^QJ 

*5 

X 

op 

IS 

cd 

£ 

<D 

cd 

2 

u 

£> 

cd 

a. 

CA 

<d 

5 

6 

2 

4h 

I 

u 

XI 

§ 

y 

e 

y 


is  >>  S  ra  u 

Ex*  a,  >,  a. 

.N  _  J  C  .tS  01 


.■-4  5L»  3  TO  4-4 

"H  ^5  -5  j£»  S'  ‘g  ^ 

8f*ltsl 1 


il  i:=  all  b 


The  Hilbert-Huang  Transform  in  Engineering  JH  A  Comparison  of  the  Energy  Flux  Computation  of  Shoaling  Waves 


*P/(J)P 


•a 

c 

C3 

|  I 

|  i 


|  .2 

O  ea 

co  a- 

Lm  5/3 

E  o 
ZE  vo 
E 

o  ® 

•C  .£ 

c  *> 
o  > 

II 

<3  « 

8  ■§ 

3  * 

o  a 
“  o 
*-* 

ju  o 
o  c 

s  -a 

*  u 
o  h 


Vh  «0 

g& 
8  K 


a  O 

c4  « 
E  bfl 

O  g 

°  b 

<  S 

M  .2 

*  E 
uj  5 
tc  vi 
3  § 
O  « 
lZ  s 


•  *-  o 
h  *5b 

«  |  e 

bX)  .53  <D 

§  g  .S 
•2  O  ,C 

C  cfl 


nonlinearity  of  the  wave  system.  The  differentiation  process  in  calculating  the  gra¬ 
dient  of  energy  flux  sometimes  produces  large  spikes  in  the  computation.  The  results 
become  very  sensitive  to  small  modifications  in  the  data  processing  procedure.  Figure 
4.5  shows  an  example  of  the  processed  results. 
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